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The power output and efficicncy of the quadrupler is showm ploited
versus the input power in Figure 2, Note that the efficiency rapidly
clinbs from 8} to over 10% for a 3 db input-power increase from 50 to 100
millivatts ond then levels off o a slow rise to 13.5% at 400 millivatts
input. Calculations indicated that the diodes begin to overdrive at less
then 30 milliwatts input. The cenonical tuning makes the cdjustment of
the multiplier particularly simple. Saddlepoints and other ‘tuning
anomalies are absent; vin fa.ct’,' with a very omall sacrifice in efficiency,
the quadrupler can be retmed for input powers ranging from 30 to 500

nillivatts yith bias voltege cdjusiment alone.

Although the experimental quadruplexr utilized overdriven graded~
Junction varactors {two matched 3 epitaicinl Gafs veractors, type DSOLTB,
supplicd by Sylvania Electric Pxoducts, Wobwm, inos.),the theoretical

: o . 1 .
resulis gveilcble on overdriven doublers ’2 cen be uvoed to extrapolate

-~

from the exisving abrupt-junciion iheory.> Assuning recccouable levels
of idler loss iﬂ:andinput-output cireuit looo, the measuxed ef?iciency is in
cgrecment with the theoretical efficiency. The overdrive Tratio ig very
high {greater than 10:1) without cpprecioble conduction cusrent {1less
thon 1 nmo/diode pt 400 milliwatts).

The results verify the supposition that careful attention to design,
coupled with symuetric-eircuit techniques can remove much, if not all, of
the necesslty of having an "agile sexewdriver" for successful operation of

microwove varactor multipliers. The multiplier presented no surprises

otiaer than pleasént ones and proved tractable and spurioug~free,




" FIGURE 1

Pariially exploded view of the 5.55 o £2.2 Ge balanced quodrupler.
Who o varactors ave mounted across the guide and driven coaxially at
v center point. The idleds ave tuned individually by the two coaxial

ot -~
SEunNs .
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